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GallbladderNatural killer (NK) cell-associated lymphoproliferative disorder includes NK/T cell lymphoma, nasal type and ag-
gressive NK cell leukemia which exhibit poor outcomes. However, benign NK cell proliferative lesion has been
recognized in the gastrointestinal tract under the name of NK-cell enteropathy or lymphomatoid gastropathy.
We report a case of a similar CD56-positive NK-cell proliferative disorder involving the gallbladder and gastroin-
testinal tract in a 33-year-oldwomanwho presentedwith chronic cholecystitis and underwent cholecystectomy.
The gallbladder showed a few scattered polyps which were inﬁltrated by medium-sized atypical lymphoid cells
with eosinophilic cytoplasmic granules. On immunohistochemistry, the lymphoid cells were positive for CD2,
CD56, T-cell-restricted intracellular antigen-1, and granzyme B, but negative for CD3, CD4, CD5, CD8, CD20,
CD30, CD34, CD68 andmyeloperoxidase. In situ hybridization for Epstein–Barr virus-encoded RNAwas negative
and T-cell receptor gene rearrangement was polyclonal. The patient is under close observation for 36 months
without any evidence of lymphoma.jou Un
onggi-
. This i©2016TheAuthors. Published by Elsevier Inc. This is an open access article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Natural killer (NK) cells are an element of innate immunity and are
distributed in lymphoid tissue, spleen, and extranodal sites. NK cells
also inﬂuence adaptive immune responses. In event of acute inﬂamma-
tion, localization of NK cells at various anatomic sites, including gastro-
intestinal (GI) mucosa and skin, has been described [1].
Neoplastic proliferations of CD56-positive NK cells are predominant-
ly seen at extranodal sites, and these include NK/T cell lymphoma, ag-
gressive NK cell leukemia and type II enteropathy-associated T-cell
lymphoma (EATL) which commonly have shown extremely poor clini-
cal outcomes even with anti-cancer chemotherapy [2,3].
A benign or indolent NK cell proliferative lesion involving the GI
tract has been described [4–9]. It was diagnosed asNK/T cell lymphoma,
nasal type because of similar histopathologic ﬁndings, and was treated
with chemotherapy. However, these patients do not require aggressive
chemotherapy and have a good prognosis. It is important to recognize a
unique clinicopathologic entity in order to prevent unnecessary treat-
ment and harmful consequences in the patient.
Here, we report a unique case of benign NK-cell proliferation in the
gallbladder and GI tract in a patient presenting with cholecystitis. To
the best of our knowledge, this is the ﬁrst report in the literature.iversity School of Medi-
do, Republic of Korea,
s an open access article under2. Clinical history
A 33-year-old Korean woman presented with right upper quadrant
pain and indigestion. She had no other symptoms than fever, febrile
sensation, andmyalgia. On physical examination, speciﬁc abnormalities
were not found. The peripheral blood smear examination showed a
white blood cell count of 11.1 × 103/μl (range, 4–10.5 × 103/μl), neutro-
phils 74.2% (range, 33.0–74.0%), lymphocytes 17.3% (range,
19.0–49.0%), hemoglobin 8.8 g/dL (range, 10.7–14.6 g/dL) and platelets
258 × 103/μl (range, 143–376 × 103/μl). Lactate dehydrogenase level
was 144 U/L (range, 100–200 U/L). All other laboratory ﬁndings were
within normal limits. The abdominal computed tomography scan
showed distension and diffuse wall thickening of the gallbladder.
Under the clinical impression of chronic cholecystitis, cholecystectomy
was performed.
Onemonth later, esophagogastroduodenoscopy was performed and
it revealed atrophicmucosal changewithwhitish nodularity (Fig. 1A, B).
Multiple ﬂat erosions with blood clots were noted in the body and fun-
dus of the stomach. A few erosions with blood clots were also noted on
the duodenal bulb. Campylobacter-like organism test documented
Helicobacter pylori infection. Colonoscopy was also performed for
change in bowel habits. A few polyps and erosions were noted in the
sigmoid colon and hyperemicmucosawith oozing of blood documented
(Fig. 1C, D).
Positron emission tomography scan showed no evidence of abnor-
mal uptake to suggest malignancy, mass, or lymphadenopathy. This pa-
tient was treated with conservative therapy only and the patient is stillthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Esophagogastroduodenoscopy shows atrophic andwhitish nodular gastricmucosa (A).Multipleﬂat erosionswith blood clots are noted in the fundus. A shallowulcer is noted in the
mid body (B). The sigmoid colon shows a sessile polyp and surrounding mucosa is slightly hyperemic (C). A small polyp combined with mucosal erythema and erosions with oozing are
detected (D).
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of malignancy.
3. Pathologic features and immunohistochemical ﬁndings
Grossly, the gallbladder showed a few polyps, measuring up to
0.5 × 0.4 cm. Histologically, the medium-sized atypical lymphoid
cells diffusely inﬁltrated the lamina propria (Fig. 2A). The inﬁltrates
were associatedwith surface erosion and focal necrosis, andwere limited
to the mucosa. Apart from areas of erosion, necrosis was absent.
The mucosal glands were displaced and there was an absence of
epitheliotropism in glandular epithelium. The lymphoid cells showed
slightly irregular nuclear contour, inconspicuous nucleoli, and moderate
amount of clear to eosinophilic cytoplasm (Fig. 2B). Mitotic ﬁgures were
found occasionally and a few apoptotic bodies were present. On
immunohistochemistry, the lymphoid cells were positive for CD2,
CD56, T-cell-restricted intracellular antigen-1 (TIA-1) and granzyme B,
and negative for CD3, CD4, CD5, CD8, CD20,CD30, CD34, CD68 and
myeloperoxidase (Fig. 2C and D). The Epstein–Barr virus (EBV) was not
detected by EBV-encoded RNA (EBER) in situ hybridization. T cell recep-
tor (TCR) β and γ gene arrangement study using BIOMED-2 polymerase
chain reaction (InVivo-Scribe Technologies, San Diego, CA, USA) failed to
demonstrate monoclonality.
The biopsied gastric and colonic mucosa showed relatively intact ar-
chitecture with focal patchy inﬁltration of lymphoid cells in the lamina
propria (Fig. 3). Erosion andHelicobacter pyloriwere seen on the surface
of gastric mucosa. The cellular morphology was similar to that of the
gallbladder. On immunohistochemistry, these cells in the gastric and co-
lonic mucosa were positive for CD3, CD4, CD8, CD56, TIA-1, and gran-
zyme B, but lymphoid cells in the colonic mucosa were weaklypositive for CD56. The bone marrow aspirate and biopsy showed 50%
cellularity without any evidence of lymphoproliferative disorder.4. Discussion
In this case report, we described a case of benignNK cell proliferative
lesion mimicking NK/T cell lymphoma in the gallbladder and EATL in
the GI tract. Although a benign NK cell proliferative lesion has been re-
ported in the GI tract, this case is unique since in this case NK cells accu-
mulated in the gallbladder presenting as several polyps.
The lymphoid cells inﬁltrating into the gallbladder were positive for
CD2 and CD56 and negative for CD3, CD4, and CD8. NK cells constitu-
tively express CD56, and the T cell associated antigens CD2. They also
express some subunits of the CD3 complex and variably express CD8
[10]. In contrast, cytotoxic T cells express a fully assembled TCR-CD3
complex. However, they variably express NK cell-associated antigens,
including CD56 andCD57. NK cells and cytotoxic T cells are closely relat-
ed in their ontogeny and function. These similarities canmake it difﬁcult
to distinguish these cell types. In addition, NK-like T cells represent a
minor subset of T cells that share cell surface proteinswith conventional
T cells and NK cells and these subsets can be CD4 or CD8 positive. How-
ever, 1–2% of NK-like T cells are negative for both CD4 and CD8 [5]. Ex-
pression of CD56 is unique to NK cells and has not been reported for NK-
like T cells [11]. These above ﬁndings suggest that proliferating cells in
our patient are purely NK cells. The distribution of NK cells is not static
because these bone marrow-derived cells can migrate through the
blood to the spleen, liver, lung, and many other organs [12]. The NK
cell proliferation in the gallbladder has not been described in the litera-
ture. However, it can be found in the gallbladder considering that NK
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Fig. 2. Histologic features of the gallbladder lesion. A, Lamina propria is diffusely inﬁltrated by lymphoid cells associated with surface erosion and focal necrosis. The architecture of the
gland is preserved and glandular epithelium is not invaded by lymphoid cells (×40). B, lymphoid cells are monotonous and medium-sized, and show moderate amount of cytoplasm
with eosinophilic granules and round to oval shaped nuclei with inconspicuous nucleoli (×400). C, D, On immunohistochemistry, the lymphoid cells are diffusely positive for CD56
(C) and granzyme B (D).
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cells during inﬂammation.
Our case in the gallbladder showed diffusely inﬁltrating atypical lym-
phoid cells with apoptosis. These lymphoid cells were positive for CD56
and cytotoxic molecule. Therefore, we considered an NK/T cell lympho-
ma, nasal type. Histologically, the lymphomahas an angiocentric inﬁltrate
of lymphoid cells leading to extensive necrosis. The neoplastic lymphoid
cells are positive for cytoplasmic CD3, CD56, and cytotoxic molecule
such as TIA1 or granzyme B, and they are EBER positive in almost all of
the cases. The gallbladder lesion showed several characteristic features
that could rule out the possibility of NK/T cell lymphoma, nasal type in
the current WHO classiﬁcation of lymphoma. First, to the best of our
knowledge, NK/T cell lymphoma has not been described in the gallblad-
der. Second, although our case showed focal necrosis, the necrosis was
not accompanied by angiocentric lymphoid inﬁltrates but was associated
with surface erosion. The lymphoid cells were limited to the lamina
propria of mucosa and the glands were displaced but not destroyed.
Fourth, although the cytologic spectrum is broad in NK/T cell lymphoma,
our case exhibited peculiar cytomorphology; the cytoplasm had eosino-
philic granules. This ﬁnding was previously described in lymphomatoid
gastropathy [4]. Finally and most importantly, EBER has been reported
to be negative in benign NK-cell proliferative lesion. EBV is believed to
be a culprit in antigenic stimulation formalignant transformation and un-
limited proliferation of NK-cells; thus, EBER in situ hybridization should
be positive in NK/T cell lymphoma, nasal type by deﬁnition in the current
WHO lymphoma classiﬁcation.
In contrast to the lesion of the gallbladder, the inﬁltrating cells in the
GI tract were T or NK cells whichwere evidenced by CD3, CD4, CD8, and
CD56 expressing lymphoid cells. We paid attention to CD56 and cyto-
toxic molecule positivity considering the NK cell proliferative lesion in-
volving the gallbladder in our patient and recently described “NK-cell
enteropathy” or “lymphomatoid gastropathy” [4,5]. These lesions arecharacterized by atypical but self-limited, pseudomalignant CD56+, cy-
totoxic molecule+ NK cell proliferation in the GI mucosa and presented
with vague or nonspeciﬁc abdominal symptoms. Atypical, indolent NK-
cell proliferation is not a form of cancer in the current WHO classiﬁca-
tion; thus, it is important to prevent misdiagnosis as an aggressive
NK-cell or NK/T-cell lymphoma. NK-cell proliferative lesion, so-called
lymphomatoid gastropathy or NK-cell enteropathy should be regarded
as a distinctive disease entity and be treated without cytotoxic chemo-
therapy. A subset of NK cells in GImucosa is devoid of cytotoxic function
and has low levels of cytotoxic molecule [5]. Relatively high expression
of TIA-1 and granzyme in these lesions and in our case suggests that the
NK cells in the lesion may be primed for the cytotoxic function, most
probably responding to local inﬂammation.
The differential diagnosis in GI tract includes EATL or peripheral
T cell lymphoma, not otherwise speciﬁed. Two forms of EATL are recog-
nized. Type I EATL is associated with an underlying enteropathy, espe-
cially celiac disease, and occurs predominantly in Western countries.
The inﬁltrating lymphoid cells show marked epitheliotropism and are
usually negative for CD56. Type II EATL can occur sporadically and has
not been associated with celiac disease as in our case. Type II EATL is
positive for CD8, CD56, and TCR gene rearrangement, but negative for
EBER [13]. Actually, gastric and colonic biopsied tissues in our case
were compatible with an inﬂammatory disorder because the amount
and atypia of inﬁltrating cells were insufﬁcient for diagnosis of lympho-
ma. The absence of clonal T cell gene rearrangement can rule out type II
EATL or peripheral T cell lymphoma, not otherwise speciﬁed. The EBV-
free NK cells are polyclonal in lymphomatoid gastropathy and enterop-
athy, as previously described by Takeuchi et al. [4] and Mansoor et al.
[5]. However, clonal TCR gene rearrangement does not always corre-
spond to T cell lymphoma in the GI tract. Because indolent clonal
T cell lymphoproliferative disease of the GI tract has been reported
[14,15], a comprehensive and careful consideration is needed in order
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Fig. 3. Histologic features of gastrointestinal tract biopsy. A, The gastric mucosa shows intact glandular architecture and patchy inﬁltration of lymphoid cells with surface erosion (×40).
B, on immunohistochemistry, a subset of lymphoid cells is positive for CD56. C, The colonic mucosa shows an intact crypt and slightly expanded lamina propria invaded bymedium-sized,
slightly atypical lymphoid cells with eosinophilic cytoplasm (×400). D, On immunohistochemistry, the lymphoid cells are diffusely positive for granzyme B.
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sion and aggressive lymphoma.
In conclusion, we describe an extremely rare case characterized by
atypical NK-cell proliferative lesions involving the gallbladder in an
adult patient who presented with clinically nonspeciﬁc abdominal
pain. The pathologic features included erosions and multifocal dense
atypical lymphoid cell inﬁltration in the lamina propria with CD56 and
cytotoxic molecule expression. It can be misdiagnosed as aggressive
NK/T cell lymphoma. It is important to recognize this condition as a be-
nign distinctive clinicopathologic entity in order to prevent overtreat-
ment which can be harmful to the patients. Therefore, we propose the
term “Lymphomatoid cholecystopathy” characterized by benign NK-
cell proliferation in the gallbladder mimicking NK/T cell lymphoma.References
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